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,QWURGXFWLRQ




WKH DSSOLFDWLRQ RI GHPRQVWUDWLRQ SURMHFWV KDYH DFKLHYH VRPH UHVXOWV DQG SUDFWLFDO H[SHULHQFH %,0 LV VWLOO DQ
XQIDPLOLDUWHFKQRORJ\IRUWKHZKROHRI&KLQDFRQVWUXFWLRQLQGXVWU\

:X HWDO ZULWHV DQ LQYHVWLJDWLRQ DERXW WKH DSSOLFDWLRQ RI %,0 LQ &KLQD
V FRQVWUXFWLRQ LQGXVWU\ LQ WKH %,0
DFDGHPLF PDJD]LQHV SXEOLVKHG E\ WKH $PHULFDQ ,QVWLWXWH RI %XLOGLQJ VFLHQFH 1DWLRQDO ,QVWLWXWH RI %XLOGLQJ
6FLHQFHV1,%6>@,WVKRZVWKDWRIUHVSRQGHQWVGRQ¶WNQRZQ%,0WHFKQRORJ\EHJLQWRSD\DWWHQWLRQ
WR %,0 WHFKQRORJ\ DIWHU  7KH DSSOLFDWLRQ RI %,0 VXIIHUV IURP WKH VKRUW RI FROODERUDWLYH GHVLJQ DQG WKH
SDUWLFLSDQWV ODFN RI RYHUDOO PDQDJHPHQW LQ GLIIHUHQW SKDVHV DQG SURIHVVLRQDO DUHDV ,W LV HVSHFLDOO\ REYLRXV LQ
GRPHVWLFRSHUDWLRQSURMHFW>@1RZWRVROYHWKHVHDSSOLFDWLRQREVWDFOHVRI%,0WHFKQRORJ\LQRXUFRXQWU\PDQ\
VFKRODUV KDYH GHYHORSHG DSSOLFDWLRQ V\VWHPV EDVHG RQ %,0 $NFDPHWH HWDO SURSRVHG WKH UHFRUGV RI IDFLOLWLHV
LQVSHFWLRQ DQGPDLQWHQDQFH WR VXSSRUW RSHUDWLRQDOPDQDJHUV WR DQDO\VLV WKH SULRULW\ RI HDFK WDVN DQG UHDVRQDEO\






FRQVWUXFWLRQ LQIRUPDWLRQ RI %,0 YLD SHUVRQDO FRPSXWHU DQG WKHUH LV VWLOO IHZ OLWHUDWXUH VWXG\LQJ RQ %,0EDVHG
GUDZLQJV TXHU\ DQG IHHGEDFN V\VWHP ZLWK KDQGKHOG GHYLFHV RQ FRQVWUXFWLRQ VLWH 6R IRU WKH FRQVWUXFWLRQ VLWH




2.1. System platform 
)RU WKHGHYHORSPHQWRI LQWHOOLJHQWKDQGVHWGUDZLQJVTXHULHVDQGIHHGEDFNV\VWHPZHVKRXOGILUVWFRQVLGHU WKH
FKRRVLQJRIV\VWHPSODWIRUP%DVHGRQ/LQX[NHUQHO$QGURLGXVHVWKHVWUXFWXUHRIVRIWZDUHVWDFNDQGLWLVVKRZQLQ
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
)LJ$QGURLG6WUXFWXUH
%HFDXVH WKHKLHUDUFKLFDO VWUXFWXUHGHYHORSHUV FDQPDNH IXUWKHUGHYHORSPHQWE\ WDNLQJDSSOLFDWLRQ OD\HU DV DQ
RUJDQLFZKROHZLWKRXWVWXG\LQJRWKHU OHYHOV$W WKHVDPHWLPHWKHORZHUOD\HUFDQSURYLGHPDQ\VHUYLFHVIRU WKH
XSSHURQHV6XFKDKLHUDUFKLFDOVWUXFWXUHPLQLPL]HGHSHQGHQFHEHWZHHQHDFKOHYHODQGLWZLOOEHYHU\FRQGXFLYHWR
VWDQGDUGL]HG ZRUN &RPSDUHG WR VRPH RI WKH PDLQ V\VWHP SODWIRUP WKH /LQX[ NHUQHO LQ $QGURLG KDYH VWURQJ
QHWZRUNSHUIRUPDQFHDQGEURDGHUDGDSWDWLRQRIKDUGZDUHSODWIRUP

,Q YLHZ RI WKH DERYH FKDUDFWHULVWLFV $QGURLG SODWIRUP LV PRVW VXLWDEOH IRU DSSOLFDWLRQ VHUYLFH RI %,0EDVHG
GUDZLQJVTXHU\DQGIHHGEDFNV\VWHPDQGWKLVV\VWHPZLOOKDYHDEULJKWDSSOLFDWLRQSURVSHFW7KHUHIRUHZHVHOHFWHG
$QGURLGSODWIRUPWRGHYHORSWKHLQWHOOLJHQWKDQGVHWGUDZLQJVTXHU\DQGIHHGEDFNV\VWHP
2.2. Two-dimensional code technology 
$VDLQIRUPDWLRQVWRUDJHDQGWUDQVPLVVLRQWHFKQRORJ\WZRGLPHQVLRQDOFRGHLVJHRPHWULFSODQHVKDSHVIRUPHG
LQDFFRUGDQFHZLWKVSHFLILFHQFRGLQJUXOHV>@,WFDQH[SUHVVLQIRUPDWLRQLQKRUL]RQWDODQGYHUWLFDOGLUHFWLRQVDWWKH
VDPHWLPH WKXVFDQVWRUHD ORWRI LQIRUPDWLRQZLWKLQDVPDOODUHD,WKDVD ODUJHVWRUDJHFDSDFLW\KLJKUHOLDELOLW\
VWURQJ FRQILGHQWLDOLW\ DQG ORZ FRVW ,Q DGGLWLRQ LW FDQ VWRUH PXOWLQDWLRQDO WH[W GDWD ILOHV LPDJHV DQG RWKHU
LQIRUPDWLRQHIILFLHQWO\





RQLPSOLFLW LQIRUPDWLRQLQ WZRGLPHQVLRQDOFRGHFDQEHUHDOL]HGE\WKHLGHQWLILFDWLRQRI WKHFRGHRQFRPPRGLWLHV
ZLWKWKHLQEXLOWRUGRZQORDGHGUHDGHQJLQHV

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WRDSSO\LQJWKH45FRGHLQWKHPRELOHSODWIRUPDQGGHYHORSLQJ45FRGHLGHQWLILFDWLRQV\VWHPEDVHGRQ$QGURLG
V\VWHP
2.3. Database technology 
%,0PRGHO'DWDEDVHV¶HVWDEOLVKPHQWPXVWVDWLVI\WKHUHTXLUHGFRQGLWLRQVRIWKH5HODWLRQDOPRGHOVRZHXVHGWKH
UHODWLRQDOPRGHOGDWDEDVHV\VWHP7KHFDOFXODWLRQV\VWHPLVEDVHGRQ64/6HUYHUIRUGDWDPDQDJHPHQWWRROV
EHWZHHQ 0XOWLWKUHDG DQG 64/ GDWDEDVH PDQDJHPHQW V\VWHP ,W KDV D VLPSOH IULHQGO\ LQWHUIDFH ZLWK VWURQJ
VFDODELOLW\KLJKSHUIRUPDQFHFRQVLVWHQFHDQGFDQPDLQWDLQWKHLQWHJULW\RIWKHGDWDLQIRUPDWLRQ0RUHRYHULWFDQEH
LPSOHPHQWHGZLWK:LQGRZV17,QWHUQHWZLWKQRGLIIHUHQFHLQWHJUDWLRQVRLWLVDFRPPRQGDWDEDVHGHVLJQLQJWRRO
$FFRUGLQJ WR WKH GLIIHUHQW XVLQJ VFRSH RI WKH GDWD WKHVH GDWD DUH VWRUHG LQ HDFK XQLW LQWHULRU ZRUNVWDWLRQV DQG
VHUYHUVLWFDQQRWRQO\LPSURYHWKHHIILFLHQF\RIGDWDEXWDOVRUHGXFHPDQ\WHUPLQDODFFHVVDYRLGWRRPXFKEXUGHQ
RIVHUYHU>@
2.4. System structure 
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7KHV\VWHPIXQFWLRQGHVLJQ
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$SSOLFDWLRQDQG)HHGEDFN
7KH WRWDO FRQVWUXFWLRQ DUHD RI LQWHUFRQWLQHQWDO KRWHO SURMHFW LQ:XKDQ LQWHUQDWLRQDO H[KLELWLRQ FHQWHU UHDFKHV
DERXWVTXDUHPHWHUVZLWKWKHPHWHUVLQKHLJKWDQGIORRUV7KHRQWKHJURXQGSDUWLVXVHGIRUKRWHO
RIILFH FRPPHUFLDO FDWHULQJ DQG RWKHU UHODWHG VXSSRUWLQJ IXQFWLRQ URRPV DQG WKH XQGHUJURXQG SDUW LV XVHG IRU
JDUDJHDQGHTXLSPHQWURRPV,WLVDILYHVWDUKRWHOPDWFKLQJZLWKLQWHUQDWLRQDOFRQIHUHQFHFHQWHUDQGLVRQHRIWKH
ODUJHVWDQGKLJKHVWOHYHORIKRWHOLQ+XEHLSURYLQFH7KHTXDOLW\JRDORIWKHSURMHFWLVWRJHW Luban Prize ZKLFKLV
WKH KLJKHVW QDWLRQDO FRQVWUXFWLRQ HQJLQHHULQJ TXDOLW\ SUL]H $QG WKH VDIHW\ UHTXLUHPHQW LV WR UHDFK WKH QDWLRQDO
3AVWDQGDUG&RPSDUHGZLWKWKHWUDGLWLRQDO%,0SURMHFWPDQDJHPHQWYLDFRPSXWHUWKHXVHRI%,0EDVHGGUDZLQJV
TXHU\DQGIHHGEDFNV\VWHPZLWKVPDUWKDQGKHOGGHYLFHVKDVWKHIROORZLQJDGYDQWDJHV
4.1. Access to information 
,QWKHFRQVWUXFWLRQSURFHVVHQJLQHHUVXVHDPRELOHWHUPLQDOHTXLSPHQWWRVFDQ45FRGHRQWKHFRPSRQHQWVDQG
JHW RWKHU DQFLOODU\ LQIRUPDWLRQ DVVRFLDWHG ZLWK WKH FRPSRQHQWV E\ FRQQHFWLQJ WR UHPRWH GDWDEDVH DFFRUGLQJ WR
DWWULEXWH LQIRUPDWLRQ SURYLGHG E\ 45 FRGH 6R WKH HQJLQHHUV FDQ UHIHU WR WKH LQIRUPDWLRQ RI LQVWDOODWLRQ DQG
PDLQWHQDQFHPDQXDOFRPSRQHQWSDUDPHWHUVFRQVWUXFWLRQSHUVRQQHOZLWKRXWFDUU\LQJD ORWRISDSHUGRFXPHQWV WR
WKHJURXQG7KXVWKHHOHFWURQL]DWLRQRIRSHUDWLRQFDQEHUHDOL]HGDVVKRZQLQ)LJ
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4.3. Equipment emergency handling  
:KHQ WKHUH LVDQHPHUJHQWHTXLSPHQW IDLOXUHFRQVWUXFWRUVFDQVFDQ WKH45FRGHE\KDQGKHOGGHYLFHGLUHFWO\






WKH UHDO WLPH REWDLQLQJ DQG XSGDWLQJ RI GUDZLQJ LQIRUPDWLRQ LV UHDOL]HG WKURXJK WKH VPDUW IHHGEDFN V\VWHPZLWK
KDQGKHOG GHYLFHV $V D FRQVWUXFWLRQ VLWH LQIRUPDWLRQ PDQDJHPHQW SODWIRUP WKH V\VWHP SURYLGHV DQ HIILFLHQW
LQIRUPDWLRQ DFFHVV IRU FRQVWUXFWRUV DQG JXDUDQWHHV WKH TXDOLW\ DQG VDIHW\ RI WKH FRQVWUXFWLRQ SURFHVV ZKLFK LV
HVSHFLDOO\VXLWDEOHIRUODUJHDQGFRPSOH[SURMHFWV
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